

354

Adequacy and Availability of Past Data Base* Long, reliable, and
representative temperature records are needed* Continuing analysis and
estimates of error of the temperature record are called fori dissemina-
tion of relevant records is generally good. Analyses of the temporal
variation of the annually averaged global (or hemispheric) mean surface
air temperature during the past 100 years have been made by many authors
by use of instrumental data (see Section 5.2.2*1), with significantly
differing results*

Spatial Coverage and Resolution of Additional Measurements Required*
Estimates of hemispheric (or global) mean surface air temperature are
subject to large errors because of the sparseness of the observational
network, particularly over the oceans. Improved observational coverage
would not only improve the representativeness of hemispheric or global
averages but would also permit monitoring of regional averages and
differentiation between changes over ocean and over land. For example,
model simulation (e.g., Manabe and Stouffer, 1980) indicate larger
CC^-induced temperature changes in polar regions than in lower lati-
tudes, and transient responses over the ocean may be expected to differ
from those over land (Schneider and Thompson, 1981? Ramanathan, 1981).
For these reasons, the observational network of surface air temperature
measurements employed in monitoring and detection studies should be
supplemented by determinations of sea-surface temperatures from satel-
lite observations, despite the fact that sea-surface temperature is not
identical with surface air temperature.

Frequency of Measurements Required* One or preferably two observations
per day will suffice.

Feasibility. Satellite measurements are currently available. However,
further improvement of the accuracy of sea-surface temperature deter-
mination is required in order to improve estimates of surface air
temperature.

5.3.3.2.2 Tropospheric Temperature Distribution

Sensitivity* The CC>2-induced change of tropospheric temperature has
been estimated by use of general circulation models of climate (e.g.,
Manabe and Wetherald, 1975; Manabe and Stouffer, 1980). According to
these studies, the warming of the surface layer of the atmosphere is
expected to be particularly large in high latitudes (i.e., 2-3 times
larger than the increase of global average temperature). The high-
latitude warming decreases sharply with increasing altitude* In low
latitudes, the CC>2-induced warming is predicted to be somewhat
smaller than the global average. The warming of the tropical
troposphere will increase significantly with increasing altitude.

Rate of Change* Since the troposphere is closely coupled to the
Earth's surface through dry and moist convective transfer of heat, the
response time of the tropospheric temperature is not very different
from that of global surface air temperature discussed in the preceding